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MUTCD Traffic Signal Warrant Analysis 


MassDOT District 3 Traffic section provided HSH 
with traffic signal warrant analysis conducted at three 


intersections within the Route 20 study corridor: 


Bo Route 20/South Street; 

= Route 20/Walnut Street; and 

el Route 20/Shrewsbury Village/Valente 
Drive. 


In addition, HSH conducted traffic signal warrant 
analyses for the Stoney Hill Road intersections with 
Route 20, as there were requests by the residents, 
Town, and State officials to look into a signal as a way 
to mitigate the safety issues at these intersections. 
HSH’s warrant analysis work can be found in 


Appendix D. 


Per the Manual of Uniform Traffic Control Devices 
(MUTCD), to determine whether a traffic signal is 
warranted at a location, an engineering study must 
be completed that reviews vehicular and pedestrian 
conditions as well as physical characteristics at an 
intersection. The MUTCD outlines nine warrants that 


could justify the installation of a traffic signal: 


Table 14. 


feluiely Warrant Name Route 20/ 
No. Stoney Hill 
Road West 


Route 20/ 
Stoney Hill 
Road East 


Bl Warrant 1 — EKight-Hour Vehicular 
Volume 

Bi Warrant 2 — Four-Hour Vehicular Volume 

ia Warrant 3 — Peak hour 

a Warrant 4 — Pedestrian Volume 

is Warrant 5 — School Crossing 

a Warrant 6 — Coordinated Signal System 

El Warrant 7 — Crash Experience 

H Warrant 8 — Roadway Network 

a Warrant 9 — Intersection Near a Grade 
Crossing 


District 3’s study and HSH’s work focused on Warrants 
1, 2, and 3, as the other warrants weren't applicable 
(no pedestrian accommodations along the study 
area corridor, no schools in the immediate vicinity, 
signals aren't coordinated, etc.). and it found that 
Route 20/Walnut Street met all warrants; Route 20/ 
Old Shrewsbury Village/Valente Drive met Warrants 
2 and 3; and Route 20/Stoney Hill Road West, Route 
20/Stoney Hill Road East, and Route 20/South Street 
didn’t meet any warrants. The results are shown in 
Table 14. 


Traffic Signal Warrant Analysis Summary 


DYoy-\- i maatst-1m acl aesl alate 


Route 20/ 
SYolei ia 
Street 


Route 20/ Val eal ee 
Walnut Street 


Shrewsbury Village 


, 8-hr Vehicular No No No Vise No 
Volume 
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MassDOT requires Warrant 1 to be satisfied before it considers signalizing an intersection. However, due to the 
proximity of the Route 20/Walnut Street South intersection to the Route 20/Old Shrewsbury Village/Valente Drive 
intersection and the significant grade change (west of Route 20/Old Shrewsbury Village/Valente Drive intersection, 
Route 20 drops down), a signal at Walnut Street South may not be the safest option. Therefore, two different 


concepts will be discussed in the sections that follow. 


Future (2037) Conditions 


This section provides information on future developments, and their impacts, planned on Route 20 within and 





adjacent to the study area. 


Background Growth and Future Developments 


HSH studied historical and projected population growth in Shrewsbury and Northborough, available traffic counts 
along the corridor, and worked with CMRPC and determined that a background growth rate of 1.5% can be applied 
to the traffic volumes of the study area network. However, as there are 15 developments approved and/or planned 
to be built within and adjacent to the study area, applying the 1.5% growth rate to every movement in the study 


area is not reasonable. For this reason, the following was done: 


Ei Existing volumes of movements impacted by the trips generated from the proposed developments 
will be increased by 0.5% over 20 years, in order to include general background growth. Trips 
generated by the developments will also be added to these movements; and 


a Existing volumes of movements not impacted by the developments will be increased by 1.5% over 
20 years, in order to include general background growth and increased cut-through traffic on these 
movements. 


Figure 31 provides a list of the 19 planned and approved developments, including their location, type, and 
size (square footage, units, fuel stations, etc.) Types of developments include, but are not limited to, industrial, 
commercial, office, and residential developments. It includes six developments at the bottom of the table, two of 
which (547 Hartford Turnpike and 14 Fortune Boulevard) have been approved for construction recently by the 
Shrewsbury Planning Board, and another four which were built in 2018. As these businesses are small traffic 
generators, it is assumed that the general background growth rates applied to the network include their generated 


trips. 


This information was used to create Figure 32, shows the location of each proposed development and the number 
of vehicles they are expected to add to Route 20, and Figure 33, which shows the future (2037) traffic volumes 
which include the development volumes, the 0.5% per year background growth applied to movements impacted 
by development-related traffic, and the 1.5% per year background growth applied to movements not impacted by 


development-related traffic. Trip generation and distribution details are provided in Appendix E. 
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Figure 31. 
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Proposed Developments and Locations 
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Route 20 Proposed Developments Trip Generation, a.m., and p.m. Peak Hours 
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Figure 38. Future (2037) Conditions Traffic Volumes, Weekday a.m. and p.m. Peak Hours 





ja) 
a 
aa) 
Lu 
~ 
Lu 
= 
Lu 
Oo 
QO 
Lu 


SoM | +24 (42) 
Bom [+1160 (2192) 
é + J 0(1) 


) ) 
1818 (1538) > |NG@N 1748 (1557) > 


3(1)+|S55 











oe 
ee. 
HARTFORD) or 
TPKE (RT 20) JJ, 
36 (23)-+ 
1442 (856) 
436 (380) + 
or 
ox, 
NO 
N+ 
LON 
. 


MASTER PLAN REPORT 


LAKESIDE DR 
LAKE ST 


107 (158) 


2 (0) 
1070 (1951) HARTFORD 
TPKE (RT 20) ¢ 


+194 (406) 


Tbl= 


SN 


1628 (1183) 


EDGEMERE DRIVEWAY 


CHERRY ST 
DRIVEWAY 
SOUTH ST 


COMMONS DR 


71 (18) 
728 (408) > 


1479 (1126) | 4 
7 


32 (30 
35 (23 


SUNBELT RENTALS 


CENTECH 
BLVD 638 ( 
GREEN ST 
SOUTH ST 


b Si 
za 
‘a 
o oc 
LL 
< 
rd 
TG) 
hs 
—~~ | 4 36 (70) 
& aia | + 969 (1780) 
L &| 24 (51) < 1033 (19318) 
63 (54)-4]4 t ~ 1537 (1042)> a 
? loa 249 (278) + 0) 
38 (35) +/=% & 
wn & 
a = 
oy 
n |> 
Ela 
zis D 
LU | = 
a= = 
o Zz 
Zia —! 
Oo < 
E Ss 
> 
Lu 
= 
Lu 
ey 
+0 (1) SSE | + 14 (12) 
+916 (1621) + 922 (1543) Bo |< 849 (1486) 
= 30 (18 = 0 (0)  t bf 6 (40) 
1378 (1107) > |4 1497 (1094) |‘ P 15 (5)+/4 TP 
Sane 10:27 ano 1435 (1097) *|movwo 
bis eng C128 do (55) SS 
= aS e8 
”Y 
S 
Zz > 
< kK 
8 Ss n” 
z z = 
< ° Zz 
za x = 
a | > <x 
a x = 


Shrewsbury — Route 20 Corridor Improvements 


| 79 | 


2 (284) 


S 


+976 (1843) Noo 


aa] 
=! 
Le 
> 
Lu 
= 
O 
_ 
” 


SHREWSBURY VILLAGE 


87 


VALENTE DR 


a) 

x 

LU 

O 

a 

Lu 

S 

S 

fe} 

O 

Vo 

“17 (11) a 
+956 (1956) 5 ( 

=7 (11) «978 (1978) ¢ 414-970 (1219) 


* tT ? 1803 (1217) >| » 
Soa 7 (39) +|> 


= re) 
[o) a 
(99) - rs 
< 
L a 
wn Ss 
Wu tu 
= > 
a a 
a a 






+ 983 (1834) 
= 196 (310) 








“wv 


1844 (1217)-+] 4 
7 (1 


17 (10 


DRIVEWAY 2 


+ 962 (1928) « 1952 (1934) 


v7 (41) 


2) 


16 (11) 
43 (26) 


STONEY HILL RD EAST 


SHOPS WAY 








RETAIL + RESTAURANT 


BASEBALL PARK 


Engineers + Planners 


HOWARD STEIN HUDSON 


UPS FACILITY 

One of the proposed developments is a new UPS facility on Centech Boulevard. In November 2018, UPS finalized 
the purchase of several land parcels, totaling 200 acres spanning Shrewsbury and Grafton, and is planning to 
construct an 800,000-sq. ft. distribution facility. The subset of the site within Shrewsbury is zoned as Limited 


Industrial and abuts Residential zoned parcels and the subset within Grafton is zoned as Office/Light Industrial. 


Because the UPS plan is still in the early stages, the Town of Shrewsbury and MassDOT requested that the HSH 
team examine the trip generation associated with an alternative as-of-right (allowable by zoning) development on 
the 200-acre site. Defining a hypothetical as-of-right program is difficult for such a large parcel in the absence 
of understanding constraints related to environmental conditions, utility services, vehicle access, and setbacks. 
Instead, HSH estimated the trip generation associated with an office development, which is an allowed use under 


existing zoning. 


Peak hour vehicle trip generation forecasts for UPS’ proposed 800,000 sq. ft. facility were obtained from the UPS 


development team. The HSH team estimated vehicle trips associated with two office alternatives: 


EB Alternative 1: an 800,000 sq. ft. office development, which is the same size as the proposed UPS 
facility. 
a Alternative 2: a 512,000 sq. ft. office development, which would generate a similar number of peak 


hour vehicle trips as the proposed UPS facility. 


Table 15 presents the trip generation for these developments. 


Table 15. Vehicle Trip Generation - UPS vs. Office Alternatives 


Vehicles per Hour 


Size a.m. peak hour p.m. peak hour 


Development (sq. ft.) 


ayalare) => ditiale| Total saiteyalare) => dilate] Total 
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As shown, the number of a.m./p.m. peak hour entering 
and exiting trips for the proposed UPS facility, with 
multiple employee shifts covering 24/7, are not equal 
to an office development, where most employees arrive 
in the morning and leave in the evening, reflecting 


typical commuting patterns. 


The UPS facility would generate about 698 vehicle 
trips in the a.m. peak hour and about 589 vehicle trips 
during the p.m. peak hour. Under Alternative 1, a 
general office building of 800,000 sq. ft. would generate 
35 — 40% more peak hour vehicle trips than the UPS 
facility, reflecting the differences in the nature of the 
workspace, number of employees, and commuting 
patterns. An office development of this size, with almost 
800 vehicle trips entering in the morning and exiting 
in the evening, would likely cause traffic impacts to 
key nearby intersections of Route 30/Pine Street and 
Route 30/Centech Boulevard/Cherry Street. (if the 


UPS facility is ultimately not constructed, the next 
developer would be responsible for preparing, among 
other studies, a traffic report that would present the 


associated impacts from the re-defined development.) 


The size of the office program under Alternative 2 
was determined by matching the p.m. peak hour trip 
generation to the UPS facility. A 512,000 sq. ft. office 
development would generate about 594 vehicle trips 
in the a.m. peak hour and about 589 vehicle trips in 
the p.m. hour, resulting in similar area traffic impacts 
as expected with the UPS facility. Therefore, any 
intersection improvements proposed for the 800,000 
sq. ft. UPS facility would likely be enough for a 512,000 
sq. ft. office development. 


Detailed vehicle trip generation calculations for the 


alternatives are shown in Appendix E. 


Future (2037) Operations Analysis without Roadway Improvements 


This section will analyze the impact that the development-generated traffic, general background growth, and 


increased cut-through traffic, 1s anticipated to have on the Route 20 corridor, while assuming no roadway and 


intersection improvements in the project area. 


The Future (2037) Conditions a.m. and p.m. peak hour Level of Service for each of the nine (9) signalized and 


the 16 unsignalized intersections within the study area are shown graphically in Figure 34. Table 16 through 


Table 19 show the a.m. and p.m. peak hour capacity analyses in detail. 
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Figure 34. Future (2037) Conditions, Level of Service a.m. and p.m. Peak Hours 
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Table 16. 


50th Percentile 95th Percentile 
Queue Length Queue Length 
(feet) 
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Intersection/Movement Oks (Seconds) Ratio 





Route 20/Edgemere Boulevard/Oak Island Driveway 67.2 





Route 20 EB left/thru|thru/right #930 


Route 20 WB left/thru|thru/right #600 


Oak Island NB left/thru/right 
Edgemere SB left/thru/right 
Route 20/Lake Street/Edgemere Driveway 


Route 20 EB left 


oO 


—_— 
—_, 
K 





Route 20 EB Ithru|thru/right 

Route 20 WB left 

Route 20 WB thru|thru/right 

Edgemere NB left 

Edgemere NB thru/right 

Lake SB left/thru|thru/right 
Route 20/Grafton Street 


163 155 
14.9 13 


156 267 
45.6 A8 


0 
O1 


K 
O) 
NO 


Route 20 EB left #118 


Route 20 EB thru|thru/right 0.87 #8/7 
Route 20 WB left/thru|thru/right | 6 


Sle 256 #624 


Grafton NB left/thru/right #387 


Grafton SB left/thru/right #373 
Route 20/Cherry Street/Centech Boulevard 
Route 20 EB left 
Route 20 EB thru|thru/right 


Route 20 WB left 


#152 
#175 


Route 20 WB thru/right #918 


198 200 
~400 
72. 7 


Centech Boulevard NB left/thru #578 


rN 


= co ce) 


Centech Boulevard NB right 136 


No-Build (2037) Conditions Signalized Intersection Capacity Analysis Summary, a.m. Peak Hour 


50th Percentile 95th Percentile 


5 @TUT-TU(- ma M-Valei dp Mme lU(-1U(-m M-lalende 
(CST=Xore) ale [-) Mm at: LiLo) (feet) (feet) 


TT cwevsrenseret fc | me fom] 0 | 
Roweaosounsvenceensvet (pF oo | - | | 
raveroveimmomame fo | ws [om | an | mms 
Rowe a0SWensbuyWileeiaieneowe fc | ms | - | - | 
raemeet | fom] | 
ravemmeswomenee f= |e [ors | mo (| mo 
emreonenoree fo | oe foo] (| 
 seewsnnsvieeesorem fo | 2 fom] | 
Rower0woRoweveBeneme fa] + | - | - | 
roemerme fe | es fom] me |e 
raemver A] fom] | 
raemvemme fA] oe fom] 0 
Rower0Roweoweenotene fs | oa | - | 

_raemeet 2 | ee fom] =| ne 


Delay VIC 


Intersection/Movement Oks 





Shrewsbury — Route 20 Corridor Improvements 


MASTER PLAN REPORT 


Engineers + Planners 


HOWARD STEIN HUDSON 


Table 16. No-Build (2037) Conditions Signalized Intersection Capacity Analysis Summary, 
a.m. Peak Hour (cont’d) 


50th Percentile 95th Percentile 
Queue Length Queue Length 
(feet) _ 


Delay VIC 


Intersection/Movement mers (Seconds) Ratio 


Route 20/Shops Way/Baseball Complex 

Drive 
Route 20 E8 left 160 
Route 20 EB thrufight a 20.1 oo W627 


| Route20WBieft 20 WB | Route20WBieft | 5385 Ss) 0.40 40 


i 
a 

ee | 
Se 
Servers | | 0 fon] 0 |» 


# = 95th percentile volume exceeds capacity, queue may be longer. 
~=Volume exceeds capacity, queue is theoretically infinite. 
m = Volume of 95th percentile queue is metered by upstream signal 
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Table 17. 


50th Percentile 95th Percentile 
Queue Length Queue Length 
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Table 17. No-Build (2037) Conditions Unsignalized Intersection Capacity Analysis 
Summary, a.m. Peak Hour (cont'd) 
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Table 18. 
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Table 18. No-Build (2037) Conditions Signalized Intersection Capacity Analysis Summary, 
p.m. Peak Hour (cont'd) 


50th Percentile 95th Percentile 
Queue Length Queue Length 


Delay v/Cc 
(CST=Yoro) ale f-) Mmmm a t- Lilo) 


Intersection/Movement 


Route 9 WB off ramp NB right 


Route 20/Shops Way/Baseball Complex 
Drive 





# = 95th percentile exceeds capacity, queue may be longer. 
~ = Volume exceeds capacity, queue is theoretically infinite. 
m = Volume of 95th percentile queue is metered by upstream signal. 
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Table 19. 


Route 20/Purinton Street 
Route 20 EB thru|thru/right 
Route 20 WB left/thru|thru 


Purinton St NB left/right 
Route 20/Route 140 West Off-Ramp 
Route 20 EB thru 


Route 20 WB thru/thru 


Route 140 West NB right 
Route 20/Route 140 East Off-Ramp 
Route 20 EB thru 
Route 20 WB thru 
Route 140 East SB right 
Route 20/Clews Street 
Route 20 EB thru/right 


Route 20 WB left/thru 
Clews St NB left/right 
Route 20/Stoney Hill Road (West)/Driveway 
Route 20 EB left/thru|thru/right 
Route 20 westbound left/thru 
Route 20 westbound right 
Stoney Hill Rd NB left/thru/right 
Driveway SB left/thru/right 
Route 20/Commerce Road 
Route 20 EB left/thru 
Route 20 WB thru/right 
Commerce Rd SB left/right 
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No-Build (2037) Conditions Unsignalized Intersection Capacity Analysis Summary, p.m. Peak Hour 
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Intersection/Movement Oks (Seconds) Ratio 
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Table 19. No-Build (2037) Conditions Unsignalized Intersection Capacity Analysis 


Summary, p.m. Peak Hour (cont’d) 








50th Percentile 95th Percentile 
Queue Length Queue Length 
Uie1 9) (feet) 


Delay vic 


Intersection/Movement | ekS (Seconds) Ratio 


Route 20/Walnut Street S 


Route 20 EB/Route 9 EB off ramp fed 4 ) = 


Route 20 EB thru A 


Route 9 EB off ramp EB right 


Route 20 WB/Route 9 WB off ramp 





Route 9 WB off ramp SB right 


Under future (2037) conditions, and during the a.m. 
peak hour, six of the nine signalized intersections 
are expected to operate at LOS D or better, and the 
remaining six intersections are expected to operate at 
either LOS E or LOS F. During the p.m. peak hour, 
three of the nine signalized intersections are expected 
to operate at LOS D or better, and the remaining six 
intersections are expected to operate at either LOS E 
or LOS F. 


It should be noted that existing signal timings 
and phases at the Route 20/Cherry Street/Centech 
Boulevard and Route 20/South Street/Green Street 
intersections were not changed for the no-build 
analysis. Details of the Synchro analyses are provided 


in Appendix B. 
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